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3.9
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SCOPE

This specification covers the technical requirements for the design, supply, fabrication, inspection and
testing of the metallic expansion bellow.

The vendor shall demonstrate that bellow meets the requirement of this specification and latest edition
of the applicable codes and standards.

REFERENCE DOCUMENTS

Latest issues, amendments and supplements of the documents shall apply, unless otherwise
mentioned.

Technical Specification Data Sheet
Expansion Joint Manufacturers Association ( EJMA)
ASME B 31.3 Appendix-X

Any other standard document required to carry out requirements specified in this specification.

DESIGN

Design shall be as per the requirements of Expansion Joint Manufacturers Association (EJMA) and
ASME B 31.3 Appendix-X.

Presetting of bellows is not acceptable, unless otherwise specified in technical specification sheet.
Assembly lengths given in technical specification are final, unless mentioned otherwise.

Spring rates indicated are maximum values. Manufacturing tolerance on positive side is not acceptable.
Dimensions specified in the technical specification for Expansion Joint under the heading "End
Connection" for Butt Welding end (OD x Wall thick) is the matching pipe dimension only. The vendor
shall ensure that the thickness / design for the end pipe piece of the bellow is made taking into
consideration all the external and internal forces developed due to pressure thrust and pipe load which
are transferred through tie / limit rods.

Tie / limit rods for the bellows, shall be designed to take the pressure thrust and specified pipe load.
Number of tie rods / limit rods and their sizes shall be decided by the vendor, taking into consideration
adequacy of the same from the point of view of strength to withstand external loading and stability of

the bellow for its proper working during operating condition.

For bellow working under vacuum condition, calculation shall also be done as per EJMA considering the
effect of "External Pressure".

For such bellows, pressure thrust absorbing member (tie rods / limit rods / hinges / gimbals) shall be
evaluated in the same manner as for an internally pressurised system.

However, the effects of compression loading on slender members (viz. long tie rods / limit rods) must
be taken into account.

Welding of dissimilar material directly on end pipe piece or intermediate spool piece of the bellow shall
not be accepted. A suitable pad of same material as pipe shall be welded at the interface, before
welding of dissimilar materials.
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3.11

4.1

a)
b)
c)
d)
e)

4.2

4.2.1

During the construction of multiply expansion bellows, the manufacturer shall ensure that the space
between the plies is free of moisture / air pockets. This is to avoid the bursting effect due to expansion
of trapped moisture / air between the plies.

TESTING AND INSPECTION

Following tests to be carried out as per the requirements/procedures/criteria mentioned in Expansion
Joint Manufacturers Association (EJMA) and ASME B 31.3 Appendix-X.

Visual / Dimensional Inspection

Construction features (e.g. no of plies, no of convolutions, OD/ID of convolutions, sleeve requirements,
position of drain hole in sleeve etc.)

Assembly length/width/diameters

Tie rod arrangements

Markings

Name plate details

Non-Destructive Testing

100% Radiographic Examination shall be carried out for longitudinal seam welds of bellow, before
bellows are convoluted.

4.2.2 Liquid Penetration Examination shall be performed for entire assembly after forming and welding but

before hydro testing. This test shall be witnessed by TKIS-India/client.

4.2.3 Longitudinal pipe welds, girth welds shall be examined by 100% radiography. The weld seam between

internal sleeve and pipe shall be examined by liquid penetrant test.

4.2.4 Pressure Test ( Hydrotest)

a)
b)

c)
X

e)

The test pressure shall be taken as given in respective technical specification data sheet considering
temperature correction factor as per EJMA.

The water having chloride content less than 50 ppm shall be used for hydrostatic testing of austenitic
stainless steel material.

For large expansion joints, additional supports shall be provided to support the weight of the water
used during hydro test.

Hydrostatic testing shall be witnessed by tklS-India/client. The acceptance criteria for the pressure
testing are the absence of leakage in the expansion joint assembly and distortion of bellow as well as
tie rod assembly to an extent approved by tkIS-India/client.

The following guide lines shall be followed for pressure testing of various types of bellows:

Axial bellow (without limit rod) :

- The bellow shall be tested hydrostatically, with ends fixed (restrained) properly by means of some
rigid fixtures, so that the pressure thrust during testing can be absorbed by the restraints without
causing any deformation at the convolutions of the bellows.
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f)

Axial bellow (with limit rod)/ lateral Bellow (with tie rod) / Bellows (with hinges/gimbals)

- During the pressure testing of the above type of bellows, the ends shall be blanked, but must not be
held between two fixed restraints.

- However, the bellows can be guided at suitable locations for maintaining its alignment during
testing.

- The bellow assembly shall be tested under such condition, so that the tie rods, limit rods,
hinges/gimbals are also subjected to external loading due to pressure thrust.

- This method of testing will indicate the presence of leakage, if any and verify the structural integrity
of the item being tested as well as the stability of the bellows.

Vendor shall furnish the test procedure to TKIS-India/client for review/comment, prior to test.

4.2.5 Vacuum Test

Wherever full vacuum test is asked in technical specification, the expansion bellow shall be tested at
730 mm of Hg. vacuum.

The arrangements for testing under vacuum condition shall be same as during pressure testing
described above.

Am.e Deflection Test

4.3

4.4

- Deflection test shall be carried out for maximum permissible movements in any direction when
induced individually or simultaneously. This is to ensure that bellows deflect for the designed
movement without any obstruction in fully assembled condition.

- Axial deflection will be seen by deflecting the bellows axially. The lateral and angular deflection by
deflecting the bellows laterally and angularly. No equivalent movement need to be seen.

Positive Material Identification (PMI) Test

In case of Alloy steel and stainless steel material and welds, PMI test shall be carried out during final
inspection and reports shall be furnished by vendor.

Material Test Certificates

The material test certificates for all pressure retaining components shall be furnished by vendor for
review of the tkIS-India/client.

Cycle Life Test Certificates

Guarantee (certificate) for the no. of life cycles specified in the data sheet shall be furnished by the
vendor.

MARKINGS

Following details shall be embossed on name plate of each expansion joint, as a minimum.
- tklS-India tag number

- Rated pressure/temperature

- Axial/lateral/Angular Movement, as applicable

The expansion joint must have the flow direction clearly marked and attached on the assembly in two
places, 180 degrees apart.
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8.1

8.2

8.3

8.4

8.5

9.1

9.1.1

9.1.2

9.13

9.1.4

9.1.5

9.2

9.2.1

GUARANTEE

The bellow assembly shall be guaranteed for a trouble free operation for 12 months from the date of
commissioning or 18 months from the date of supply or as per PO terms.

PAINTING

All carbon steel parts shall be painted with two coats of synthetic enamel / silicon paint suitable to
withstand operating temperature of bellow.

PACKING AND TRANSPORTATION
Expansion joint should be properly packed in wooden boxes for transportation. Bellows shall be
protected during transportation and operation by a removable outer shroud. Bellow ends should be

protected.

Each expansion joint shall be completely preassembled and packaged as an individual unit. There shall
not be loose pieces.

Carbon steel fixtures used for the purpose of transportation shall not be welded to any stainless steel
part of bellow assembly.

Transportation / Shipping devices as indicated above shall be painted yellow or otherwise distinctively
marked with instruction for removal only after installation of expansion joint assembly in the piping
system.

A copy of instructions shall be inserted in a plastic envelope and enclosed with its respective assembly.
SUBMISSION OF DRAWINGS AND DOCUMENTS

Drawings and documents to be submitted at different stages shall be as under :-

Along with Quotations:

Vendor shall submit relevant catalogue from which they are offering bellows.

Vendor shall submit Three (3) copies of assembly drawings for bellows incorporating all dimensional
details and material specification for all items.

Vendor shall submit standard quality control documents.

Deviations from this document shall be indicated by the vendor clause by clause in the attached sheet
(FO1) under the title “Schedule of Deviations from General Technical Specification”.

Deviations from the data and information in the “Technical Specification Data-Sheet” as well as
data/information required from the vendor, as marked in the "Data-Sheet", shall be indicated /
furnished by the vendor in the "Data-Sheet" itself.

After Letter of Intent / Order:

After placement of order, tkIS-India shall issue Technical Order Specification to vendor after
incorporating the acceptable deviations (if any).
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9.2.2 Within four weeks of the effective date of LOI/Order, the vendor shall submit three(3) copies of following
to tkIS-India/client for review/approval before starting the manufacturing:

a. Fabrication drawings

b. Design calculations

c. Quality assurance plan

d. WPS/PQR with welder qualification

9.2.3 The fabrication drawings shall include following, as a minimum:

All parts clearly indicated with the material grades for individual parts
All dimensions
Welding details
Design parameters like pressure, temperature, flowrates, displacements, spring rate values ( for
A individual element as well as assembly) etc.
e. Details of convolutions, end connections, internal sleeve, tie rod / lugs etc.
f.  All the required tests with parameters / conditions.
g. Painting requirements with surface finish.

o0 oTw

9.2.4 The design calculations shall include the following, as a minimum :

- a. Bellow design calculations as per EJMA, which includes the following:
1) Membrane & Bending Stress due to Pressure and Deflection
2) Fatigue Life Cycles

A< 3) Limiting Internal Design Pressure based on Column Instability
4) Bellow Theoretical Axial Spring Rate Calculations

5) Internal Sleeve Criteria and Thickness Calculations
\  6) External Pressure (Vacuum) Design calculations

b. Calculations for other parts like tie rods/limit rods, lug brackets and stiffeners etc.
c. All welding strength calculations.

9.3 Final Documentation:

As the bellows are released after inspection and testing, following drawings and documents shall be
submitted within one week

9.3.1 Three (3) copies of as-built fabrication drawing and design calculations
9.3.2 Two (2) copies of installation instructions/precautions.

9.3.3 Three (3) copies of pressure and/or vacuum test certificates.

9.3.4 Three (3) copies of material test certificates.

9.3.5 Three (3) copies of other test certificates like radiography, LP test etc.
9.3.6 Three (3) copies of Final approved QAP

9.3.7 Three (3) copies of WPS/PQR and weld map

9.3.8 Three (3) copies of Heat treatment reports/chart
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SCHEDULE OF DEVIATIONS FROM
GENERAL TECHNICAL SPECIFICATION

All deviations from the specification shall be filled in by the vendor clause by clause in this schedule and
submitted during quotation.

CL.NO.

DESCRIPTION

DEVIATION

The vendor hereby certifies that the above mentioned are the only deviations from
"General Technical Specification" of the enquiry.

COMPANY SEAL

ISSUE
DATE

SIGNAUTRE

DESIGNATION

COMPANY

DATE
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